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UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

MATEMATHUYECKOE U KOMIIBIOTEPHOE MOJEJIMPOBAHUE
VIIK 004.942

K.B. BOHIAPUK, I'.C. BACUJILEB, A.. BJIACOB, O.P. KY3UYKUH, 1. CYPXUK

METOJIUKA ABTOPETPECCHOHHOM OLIEHKHU ITAPAMETPOB
TEPMOJJIEKTPUYECKUX 2JIEMEHTOB

Ipumenenue mepmoIIEKMPULECKUX CUCTEM OXNANCOEHUSI HA OCHOBE MePMOILIEKMPUYECKUX
mooynei Ilenbmbe mpebyem 2ubK020 YNpasieHus MEMREePAMYPHbIM PEeNCUMOM MOOYIeU HA OCHO8E
KOHmMpOJs nepexoouvix npoyeccos. Cywecmeyioujue memoobl UOSHMUGUKAYUU HETUHEUHbIX CUCTNEM 6
NEPEXOOHBIX DPENCUMAX OMIUHAIOMCS BbICOKOU GbIYUCTUMENbHOU CIONCHOCMbIO, YMO O02PAHUYUBAET UX
npumenerue 0Jisi ONepamueHoll OUASHOCIMUKU CUCIEM KAUMAM-KOHmMpOs. B c60io ouepedb, ucnonvzosanue
JIUHEUHBIX MOOEEU NepP6020 NOPAOKA OJisk ONUCAHUSL MENJIO8bIX U INEKMPOMEXAHULECKUX NPOYECcos, XOms u
MeHee pecypcoemKo, obecneyusaen HedOCMAamoyHyio MOYHOCHb U NPUMEHUMO JUllb 8 Y3KOM OUAnd3one
pabouux  ycnosun.  Ilpednazaemas — MemoOuka — AGMOPESPECcCUOHHOU  OYEHKU  NApamempos
mepmossiekmpuyeckux anemenmos Ilenomve mpebyem onpedenenue 6PEMEHHbIX 3A8UCUMOCEN CUSHATIO8
VYIPAGNCHUS. U PESUCMPUPYEMbIX 3HAYEHUL MEeMNepamypbl 6 COBOKYNHOCMU MOYEK KIUMAMUYECKO20
xowmposs. I[Ipedcmasinenvl pacuemusle COOMHOWEHUS. NAPAMEMPOE 00bEKINA KIUMAMUYECKO20 KOHMPOJIs
HA JUHEUHOM YHACMKe anupoKCUMAyuu no Kpumepuio MUHUMYMA CPEOHEeK8AOPAMUYecKol OuUOKU.
Paspabomannas  memoouxa Oviia npumenena 018  ABMOPESPECCUOHHOU  OUEHKU  YACHOMHbBIX
xapaxkmepucmux mooyas Ilenomove. Ilomyuennvie pe3yibmamol NPOOEMOHCMPUPOBATU HE3HAYUMETLHYIO
NO2PEeUtHOCIb UOSHMUDUKAYUY, YMO NOOMEEPIHCOaem P HeKMUEHOCHb NPedslONCEHHO20 NOOX00d.

Knwuesvie cnosa: snemenm Ilenvmbe;, nepexoOHOU pedicum, KyCOUHO-TUHEUHAS (DYHKYuUs,
CNEeKMPAIbHBIL Memoo.
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PROCESSES METHOD OF AUTOREGRESSIVE ESTIMATION
OF THERMOELECTRIC ELEMENT PARAMETERS

The use of thermoelectric cooling systems based on Peltier thermoelectric modules requires flexible control of
the temperature regime of the modules based on transient process monitoring. Existing methods for identifying
nonlinear systems in transient modes are characterized by high computational complexity, which limits their use for
operational diagnostics of climate control systems. In turn, the use of first-order linear models to describe thermal and
electromechanical processes, although less resource-intensive, provides insufficient accuracy or is applicable only in a
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narrow range of operating conditions. The proposed technique for autoregressive estimation of the parameters of
Peltier thermoelectric elements requires determining the time dependencies of control signals and recorded
temperature values in a set of climate control points. The calculated relationships of the parameters of the climate
control object on the linear section of approximation according to the criterion of minimum mean square error are
presented. The developed technique was applied for autoregressive estimation of the frequency characteristics of the
Peltier module. The obtained results demonstrated a minor identification error, which confirms the effectiveness of the
proposed approach.

Keywords: Peltier element; transient mode; piecewise linear function; spectral method.
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VJIK 004.89
A.B. TPEYEHEBA, A.U. KYJIMUHOBA

METOOJOTHYECKHA MMOIXO0/]
K CTAHIAPTU3ALIMU MHOI'OMOJAJIBHBIX ATPOJAHHBIX
HA OCHOBE JIBYXYPOBHEBOI'O MEXAHU3MA BHUMAHUA
JJISA OTPACJIEBOI'O HCKYCCTBEHHOTI'O UHTEJIVIEKTA

B pabome npednosicen memoo npedobpabomku Ha OCHO8e PEKYPPEHMHOU HEUPOHHOU cemu ¢
08yxyposHesbiM mexanusmom enHumanus. Illepewviii yposenv (Temporal Attention) eviOensem 3HauuMvle
BpEeMEHHbIe UHMEPBANbl 6 KIUMAMUYecKux u coaneunvix psaoax, emopoti (Cross-Feature Attention)
unmezpupyem npoCmMpaHcmeenHo-epeMenHble npusHaku. Bnepevie 6gedena mempuxa Trust Score,
OUEHUBAIOWAST HAOEICHOCTHD UCTHOYHUKO8 OAHHBIX HA OCHOGE CMAOUTLHOCMU OWUOOK. DKChepumenmyl Ha
MynomumoOoanvivix Oanuvix (Sentinel-2, ERAS, unoexcor SSN/F10.7) noomeepounu s¢hgexmusHocms
memooa: crudxcerue RMSE na 18,2% u pocm SSIM na 6,8% omnocumensuo 6azoswix mooenetl. Trust Score
npodemoncmpuposan yeenudernue na 0,14, umo ompascaem nogvluueHUe HAOEHCHOCHU ASPecUPOBAHHBIX
Oanublx. AHaAMU3 6ecO8 BHUMAHUSL GbIAGUN CE30HHbIe NAMmMepHvbl U J11a20eble IPGexmbl COMHEYHOU
akmusrocmu (60-90 cymok), coenacyrowuecsi ¢ acpoKaumMamui4ecKkum Uccie0o8aHusIMu.

Knroueswvie cnosa: cmam)apmwauuﬂ ()aHHbZX,' MHO20MOOATIbHBLE aZpO@aHHble,’ PEKYPPEHMHbIE
HeﬁpOHHble cemu, MexaHusm BGHUMAHUA, COJIHeYHAA AKMUBHOCNb, eeonpocmpchmeeHHblﬁ ananus,; Trust
SCOI"@,' ompaciu cejllbCKoco xossiicmaed.
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METHODOLOGICAL APPROACH FOR STANDARDIZING MULTIMODAL
AGRICULTURAL DATABASED ON A TWO-LEVEL ATTENTION MECHANISM
FOR INDUSTRIAL ARTIFICIAL INTELLIGENCE

This paper proposes a preprocessing method based on a recurrent neural network (RNN) with a two-level
attention mechanism. The first level (Temporal Attention) identifies significant time intervals in climatic and solar time
series, while the second level (Cross-Feature Attention) integrates spatio-temporal features. A novel Trust Score metric
is introduced to assess the reliability of data sources based on error stability. Experiments on multimodal data
(Sentinel-2, ERA5, SSN/F10.7 indices) confirmed the method's effectiveness: it achieved an 18.2% reduction in RMSE
and a 6.8% increase in SSIM compared to baseline models. The Trust Score demonstrated an increase of 0.14,
reflecting higher reliability of the aggregated data. Analysis of attention weights revealed seasonal patterns and lag
effects of solar activity (60-90 days), which is consistent with agroclimatic research.

Keywords: data standardization; multimodal agricultural data; recurrent neural networks; attention
mechanism; solar activity; geospatial analysis; Trust Score; agricultural sectors.
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INPUMEHEHHUE METOJ0OB BAPBUPOBAHUSI TAPAMETPA PASPEIIEHUAA
MN30BPA’KEHUA ITPU PACIIO3HABAHUU JETAJIEM TEXHUYECKUX YEPTEXEU

B 0Oanmnoti cmamve uccnedyromes 603mMONCHOCIU PAOA MAMEMAMUYECKUX MEMO008 8 KOHMEKCHme
BBINONIHEHUS ONepayuy  UMEHEeHUsl napamempa paspeuieHus Yu@dposuix u300padicenutl MexHU4ecKux
yepmediceil. bulio 6viA6neHO, YMO HEKOMOopble MOOEIU PACNOZHABANHUS 00BbEKMO8 P hexmusHee pabomarom
¢ u306padicenuamu, paspeuleHue KOmopbix 3apanee npueedeHo K HeKOmopomy Cmanoapmuomy OJis nepevix
3Hauenuto. B pabome paccmampusanuce Memoovl ycpeoHeHus:, Haubonbule2o, HauMeHbuLe20 U MeOUaHHo20
3Hauenus, Oununennas, Ouxkyouueckas u B-cnaaun ummepnonayuu, a makace memoo Jlanyowa.
DKcnepumenmanbHbiM MemooOM 6bIAGIEHO, YMO O YEeIUUeHUsl paspeuieHus u30opasicenus Haubonee
appexmusHbIMU CPeOU PACCMOMPEHHBIX MemOo008 AGNAIOMCA OUKYOUYECKAsk UHMEPNONayus U Memoo
Jlanyowa, a 0ns ymenvuieHus paspeutenus — B-cnaaiin unmepnoaayus u memoo Jlanyowa.

Knwouesvie cnosa: yugposvie uzobpadicenus; usMeHeHue paspeuieHus;, Memoovl YCpPeOHeHUs,
HaubONbLUIUX, HAUMEHbUIUX U MEOUAHHBIX 3HAYEHUL, UHMepnoaayus, memoo Jlanyowa.
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APPLICATION OF IMAGE RESOLUTION VARIATION METHODS
IN RECOGNITION OF TECHNICAL DRAWING DETAILS

This article explores the capabilities of several mathematical methods in the context of performing the
operation of changing the resolution parameter of digital images of technical drawings. It was found that some object
recognition models work more effectively with images whose resolution is pre-set to a certain standard value for the
former. The paper considered the methods of averaging, maximum, minimum and median values, bilinear, bicubic and
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B-spline interpolation, as well as the Lanczos method. The experimental method revealed that the most effective
methods among the considered ones for increasing the image resolution are bicubic interpolation and the Lanczos
method, and for decreasing the resolution — B-spline interpolation and the Lanczos method.

Keywords: digital images, resolution change; averaging, maximum, minimum and median methods;
interpolation, Lanczos method.
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HEMPOCETEBOM OJXO/ 151 ONPEJEJEHUSI BUJIA U BOJIE3HEN

KYJBbTYPHBIX PACTEHU 110 U30BPAKEHUIO UX JINCTA

B cmamve paccmompena uoenmugpuxayusn 60ne3neti KynbmypHulX pacmeruli ¢ NoMOWbI0 HelpOHHbIX
cemeiu. [na knaccuguxayuu 6onesnu pacmenus ciedyem npeoocmagiams HEeUpOHHOU cemu 8 Kayecmee
6X00HLIX Oanuwlx uzobpadicenus. Cobpan HAOOp OAHHBIX U NPOGEOEHO 084 IKCNEPUMEHMA OJisl NPOBEPKU
appexmusnocmu HetipoHHbIX cemell ¢ ucnonvzosanuem Xception, InceptionResNetV2 u cozoannoti mooenu.

Kniouesvie cnosa: HelZpOHHble cemu, uCKyCCI’I’lG‘eHHblMV Unmeiljliekn, pacno3naearue bonesnei
pacmeHuﬁ; KomMnvromepHoe 3peHue; maulunnoe o6yquue.

©Murun A A., Credanos ILA., 2026

Ne1(153)2026



UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

CIIMCOK JIMTEPATYPbBI

1. Murur A.A. MeTopl U CpelCcTBa HHTEIICKTYa bHOTO aHAIN3a JaHHbIX. — MH(pOpMaIMOHHbIE
cucremsl u Texaonoruu, 2018. — Ne 1(105). — Open: OI'Y umenu U.C. Typrenesa, 2018. — C.
34-38.

2. Mutun A.A. u 1ap. KoHuenus nocTpoeHus: HHTEIUIEKTYalIbHOM CUCTEMBI ¢ BEIDOPOM METOJIOB
U CPEACTB aHalIM3a JNaHHBIX IS 00paboTku uHpopmaruu / A.A. Mutun, A.B. Kockkun, A.B.
ApremoB, K.B. KypacoB // Co6opuuk TpymoB VII MexayHapomHOH HaydHO-TEXHHYECKON
koHpepeHuu «HpOpMalMOHHBIE TEXHONOTHH B HayKe, O0Opa3oBaHUU U MPOHU3BOJACTBE
(UTHOII-2018)». — Benropox: UznatenbctBo OO0 «I'uKy», 2018. — C. 433-437.

3. Jain R. PulsExpert: an expert system for the diagnosis and control of diseases in pulse crops / R.
Jain // Expert Systems with Applications, 2011. — Vol. 38. —Ne 9. — P. 11463-11471.

4. OnpeneneHue COCTOSHUS PAacTEHHM B PEXKHMME pEaJbHOrO BpEMEHH ¢ Tmomoinsio WU
[Dnexrponnbiii pecypc]. — URL: https://direct.farm/post/opredeleniye-sostoyaniya-rasteniy-v-
rezhime-realnogo-vremeni-s-pomoshchyu-ii-20795 (nata ooparienus: 25.08.2025).

5. UYemrkoBa A.®. O030p COBPEMEHHBIX METOJOB OOHAPYKCHHsS W HIACHTHU(UKAIMH Oone3Heit
pacTeHHWii Ha OCHOBE aHajHW3a THIEPCHEKTPAIBbHBIX H300pakeHU — BaBWIIOBCKHIA KypHAT
reHeTHKH u cenekiuu, 2022. — Ne 26(2). — C. 202-213.

6. Peituxapa Kierre. Kommnbtoreproe 3penue. Teopust v anroput™sl; nep. ¢ anmt. A.A. CIMHKUH.
— M.: IMK Ilpecc, 2019. — 506 c.

7. Beitnman Cer. I'mybokoe oOy4eHue: jierkas paspaborka npoekroB Ha Python. — CIIG.: ITutep,
2021.-272 c.

MutuH AJiekcaHap AJeKCaHAPOBUY

OI'bOY BO «OpioBckuii rocygapcrsennslid yauBepcutet umenu U.C. Typrenesa, r. Open
Kanmunar TexHuueckux Hayk, noteHT kapenpst UCullT

Ten.: 8 906 569 20 20

E-mail: mec77@yandex.ru

Credanon [1aBen AnexkcanapoBuy

OI'bOY BO «OpioBckuii rocygapcrsenHsld yauBepcutet umenu U.C. Typrenesa, r. Open
Marwucrpant kadpenapst UCulT

Ten.: 8 999 604 45 21

E-mail: ctifl@mail.ru

A.A. MITIN (Candidate of Engineering Sciences,
Associate Professor of the Department of Information Systems and Digital Technologies)

P.A. STEFANOV (Master Student)
Orel State University named after I. S. Turgenev, Orel

A NEURAL NETWORK APPROACH FOR DETERMINING THE TYPE AND DISEASES
OF CULTIVATED PLANTS BASED ON THE IMAGE OF THEIR LEAF

The paper deals with the identification of diseases of cultivated plants using neural networks. In order to
classify the plant disease, the neural network should be provided with image as input data. A dataset is collected and
two experiments are conducted to test the performance of neural networks using Xception, InceptionResNetV2 and the
generated model.

Keywords: neural networks; artificial intelligence; plant disease recognition; computer vision, machine
learning.
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YK 004.048
M.H. OPEIIIMHA, JI.H. PEXPETINHOBA

AHAJIN3 METOA0OB UCKYCCTBEHHOI'O HHTEJUIEKTA J1JIs1 PACIIO3HABAHUA
N NIEHTUO®UKALIWU BIVIA 110 UX KOHCTPYKTUBHBIM OCOBEHHOCTSAM

B cmamve paccmompen  ananumuueckuti  0030p Memo008 UCKYCCMBEHHO20 UHMEIEKMA,
UCTIONIb3YeMBIX OISl PACHOZHABANHUSL U300PANCEHU, NPUMEHUMENbHO K uoeHmugukayuu koncmpyxkyuil bI1JIA
HA OCHOBe CHUMKO8 U 8U0eou3obpadiceHull obvekmos 6 6030yxe 60 6pemsi ux noaema. Cocmasnena
CPABHUMENLHASL XAPAKMEPUCMUKA N0 MOYHOCIMU U 8PEMEHU PACNO3HA8AHUsL Memodos batieca, onopHulx
6EKMOPOB, CEEPMOUHbIX HeUponublx cemeu. IIpednogicena mooenb C8epPMOYHOU HEUPOHHOU Ccemu,
paspabomannas 6 cpede PyCharm na ocnose 6ubnuomexu Keras. Paccmompenvl 0CHOHblE MEHOCHYUU 8
pazeumuu  UCKYCCIMBEHHO20 UHMENLIeKMA Npu Co30anuu U cogepuieHcmeoganuu xowcmpykyutl BIIJIA,
BAKIOYAIOWUECsT 8 UCNOTb30BAHUU ANIROPUMMOG MAUUHHO20 00VUeHus: O UCCIe008aHUsl MEPPUmMopul,
opuenmayuy 8 6030YUHOM RPOCMPAHCIGE 80 8PeMs NOTEMA.

Knroueswvie cnosa: pacnosnasarue 06'()61(’77106,' Mmemoo BGZZQCCZ,' Ceepmounbie HeﬁpOHHble cemu,
ucxyccmeennblﬁ uHmeiekn, Mmemoo ONOPHBLIX 6€KNMOPOE6, becnuiommuvle 1emamenbHble annapambol.
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ANALYSIS OF MACHINE LEARNING METHODS FOR RECOGNITION
AND IDENTIFICATION OF UAVS BY THEIR DESIGN FEATURES

The article provides an analytical review of artificial intelligence methods used for image recognition in
relation to the identification of UAV structures based on images and video images of objects in the air during their
flight. A comparative description of the accuracy and time of recognition of Bayesian methods, support vectors, and
convolutional neural networks has been compiled. A convolutional neural network model developed in the PyCharm
environment based on the Keras library is proposed. The main trends in the development of artificial intelligence in the
creation and improvement of UAV designs are considered, which consist in using machine learning algorithms to
explore the territory, orientation in airspace during flight.

Keywords: object recognition; Bayesian method; convolutional neural networks; artificial intelligence;
support vector method; unmanned aerial vehicles.
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VK 912.648+656.1/5
B.C. TOPMO30B

PABPABOTKA U OBYYEHUE KACKA/THOT'O KIIACCU®UKATOPA
BUOJIBI-IZKOHCA 1JIAA AETEKTUPOBAHUSA JOPOKHOI'O ITOJIOTHA

Hannas paboma noceéswena paspabomxe U UCCTEO08AHUIO MeMOOd  AGMOMAMUYECKO20
PACNO3HABAHUSL OOPOICHO20 NOKPLIMUSL 8 CLONCHBIX 20POOCKUX YCA08usx. B makux ycroeusx na npoyecc
PACNO3HABAHUSL OKA3LIGAIOM  GIUSHUE MHOJCECTNBO (PAKMOPOs, GKIIOYAs APXUMEKMYPHbIE DJIeMEHMbI,
MPAHCNOPMHbBIE CPEOCMBd, OCEeUeHUe U NO20OHbIE YCI0GUS, UYMO CYUECHBEHHO YCI0NCHAEN 3a0auy.
OchosHoll  yenvio Uccied08aHusi AGISAEMCs CO30AHUe  YCMOUYUBO20 U  BbICOKOMOYHO20 AN20pUMMA,
CNOCOOHO20 YHKYUOHUPOBAMb 6 PA3IUYHBIX CYEHAPUAX UCHONb306anus. TIpednooicen Memood, 0CHOBAHHDBIL
HA KACKAOHOU Kiaccuguxayuu, Komopwvlil nociedosamenvbho obpadbamvleéaem uzoopasicenus, HOIMANHO
UCKTIIOUAsl MATIOBEPOSIMHbLE 2UNOME3bl. B OCHO8Y Aneopumma noLoAHCeHbl U3YANbHbIE NPUSHAKU, MAKUe KAK
meKkcmypa, yeem u ¢opma, umo obecneyusaem GblCOKyI0 MOYHOCHb U YCIMOUYUBOCHb K BHEUWHUM NOMEXAM.
Aneopumm unmezpupyem memoobl MAUUHHO20 00VYeHUsl, MPAOUYUOHHbIe NPUHAKU U 2YDO0oKoe 0byueHue,
umo no360Jsiem O0OCMU4b BbICOKOU BbIMUCIUMENbHOU dhhexmusnocmu u mournocmu. On obnradaem
A0anmMuBHOCMbIO K PA3TUYHbIM YCIOBUAM CbeMKU U MACUMAOAM 6XOOHbIX OQHHBIX, YMO Oeldem e2o
VHUBEPCALHBIM UHCIMPYMEHMOM OISl AHAAU3A 20POOCKOU Cpedbl. DKCNEPUMEHMANbHbIE UCCLe008aHUS,
nposedennvle HA PeanbHbIX OAHHbLIX, NOOMEEePOUIU pPaAbdOMOCHOCOOHOCNL NPEOSIONCEHHO20 MemOood.
Pesynomamuvl  demoncmpupyiom e20 ycmouuu8oCmv K UMEHEHUSIM OCECUWEHHOCIU, NepeKpblMusM
00beKmo8 u OpyeuM BHeUHUM AKmopam.

Ilpaxmuyeckoe npumenenue pazpadoOmMaHHO20 Memoodd 603MONCHO 6 MAKUx obnacmsx, Kak
Kapmozpaguposanue, Hagueayus U MOHUMOPUHE MPAHCNOPMHOL UHGPACMPYKMYpbl. Dmo HO3604UM
nO8bICUMb IPDEKMUBHOCIb YIPAGTEHUSL 20POOCKUMU MPAHCROPIIHBIMU CUCEMAMU U YIIVHULUMb KAYeCmE0
npeodoCmasieMblx YCye.

Hannoe uccredosanue omxpvieaem HoGble NEPCNEKMUBLL OISl UHMeESPAYUL ¢ Memooamu 2nyboKko2o
00YYEHUsl, CeMAHMUYECKOU Ce2MEeHMAYUU U MpPexmMepHoco MOOeIuposanus. Imo co30acm OCHO8Yy Ois
pazpabomru  KOMIJIEKCHbIX CUCTEM AHAAU3A 20POOCKOU Ccpedbl U UHMELIEeKMYAIbHO20 YNPAGIEHUS.
mpancnopmom. Paszpabomxa 0annoco memooa SGNSLEMCS BANCHLIM WIA2OM HA NYMU K CO30AHUIO
UHMENNEKMYATbHbIX CUCIEM, CHOCOOHBIX (DYHKYUOHUPOBAMb 8 PEAIbHbIX YCILOBUSIX 20POOCKOU CPEDbI.

Knwuesvie cnoea: xomnviomepHoe 3spenue;, Oemekmupogauue 0opoe;, Kiaccuguxamop Buonwvi-
Lorconca; npusnaxu Xaapa, ceemenmayus u300paiceHuti; ypoanucmudeckue cyenol.

@TopMo3OB B.C., 2026
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DEVELOPMENT AND TRAINING OF A CASCADING VIOLA-JONES
CLASSIFIER FOR DETECTING ROADWAY'S

This work is devoted to the development and research of a method for automatic recognition of road surfaces
in difficult urban conditions. In such conditions, the recognition process is influenced by many factors, including
architectural elements, vehicles, lighting, and weather conditions, which significantly complicates the task. The main
purpose of the research is to create a stable and highly accurate algorithm capable of functioning in various use
scenarios. A method based on cascade classification is proposed, which sequentially processes images, gradually
eliminating unlikely hypotheses. The algorithm is based on visual features such as texture, color, and shape, which
ensures high accuracy and resistance to external interference. The algorithm integrates machine learning methods,
traditional features, and deep learning, which allows for high computational efficiency and accuracy. It has
adaptability to different shooting conditions and input data scales, which makes it a versatile tool for analyzing the
urban environment. Experimental studies conducted on real data have confirmed the operability of the proposed
method. The results demonstrate its resistance to changes in illumination, overlap of objects and other external factors.

Practical application of the developed method is possible in such areas as mapping, navigation and
monitoring of transport infrastructure. This will improve the management efficiency of urban transport systems and
improve the quality of services provided.

This research opens up new perspectives for integration with deep learning, semantic segmentation, and three-
dimensional modeling methods. This will create the basis for the development of integrated systems for analyzing the
urban environment and intelligent transport management. The development of this method is an important step towards
creating intelligent systems capable of operating in real-world urban environments.

Keywords: computer vision; road detection; Viola-Jones classifier; Haar signs; image segmentation; urban
scenes.
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HHDOOPMAILIHMOHHBIE TEXHOJIOI'MH B COLIHAJ/IBHO-ODKOHOMUYECKHUX
U OPI'AHUBALIMOHHO-TEXHUYECKUX CUCTEMAX
YK 004.91

I0.A. BEJIEBCKAZ, B.T. EPEMEHKO, JI.A. JIEKAPDH

METOAUYECKHUE ACIIEKTbI UHTEI'PAIIMU PASHOPOJHBIX JTAHHbIX
NHOOPMAIMOHHBIX CUCTEM 3A CHET HU®POBOT' O ITPOPNJIA
NHOCTPAHHOI'O I'PA’KIAHUHA

B cmamve paccmampusaromes  akmyanvhvle npobnemvl  paspabomxu  yu@dpoeoeo npoguas
UHOCMPAHHO20 — 2PANCOAHUHA, — NPeOOCMABIAIOWe20  BO3MONCHOCMb — 6be30d  HA MEPPUMOPUIO
Poccuiickoii @edepayuu,  docmyna K ycnyeam (20cy0apCcmeenHviM, — OAHKOBCKUM, 6 cpepe 653U
U m.0.) U OCYyWecmeaneHus pasiuynslx 61008 desmenvHocmu (pabomul, yueowt). Chopmyruposansl 0CHOBHbIE
npunyunsvl  opmuposanuss  yugposoco npoguns. Ilpeonacaemas xonyenyus yugposozo npoguis
UHOCMPAHHO20 2PANCOAHUHA, POPMUPYEM YETOCTHHYIO MOOETb YUemd U KOHMPOIIsi MUSPAYUOHHBIX NOTNOKOS,
OCHOBAHHYIO HA UHMESPAYUU PA3POIHEHHBIX 20CYOUPCMBEHHbIX UHQOPMAYUOHHBIX PeCypco8 8 eOUHyIo

Ne1(153)2026




Hay4HO-mexHuUYecKuU xypHan

apxumexmypy OawnHvix. Ilpeononacaemcs, umo YHUKAAbHBIL UOEHMUGUKAMOP NPODUISL COCOUHUM
buomempuyeckue wabIoHbl, YCMAHOBOYHbIE C8EOCHUs, OOKYMEHMbl DPA3IUYHO20 NPABO602O0 CMamyca u
cobbimuiinble Memaoantvie, co30a8as HENPEPBLIBHYIO XPOHOTIO2UIO NPEObIBAHUSL U COYUATbHO-IKOHOMUUECKOU
AKMUBHOCMU UHOCMPAaHHO2O0 Juya Ha meppumopuu Poccutickoti @edepayuu. Llugpposou npoghuns
UHOCMPAHHO20 ~2PAdNCOAHUHA  BbICMYNAEm He MONbKO UHCMPYMEHMOM YYemd, HO U KOMHIEKCHOU
nAGM@OpMoll, HAYENeHHOU HA NOBbIUEHUE NPO3PAYHOCIU MUSPAYUOHHBIX NPOYECco8, ONMUMUZAYUIO
MEACBEOOMCMBEHHOU KOOPOUHAYUU U YKPenleHue Nnpasonopsioka 4Yepe3 UCHONb308AHUE COBPEMEHHbIX
mexHoL02Ull OUOMEMPUYECKOU AYMEeHMUGUKAyUU U OOTLUIUX OAHHDIX.

Knwuesvie cnoea: cucmemvt pobomuzayuu npoyeccog, Eounvii ungopmayuonnviii  pecypc
PecUCMPAYUOHHO20 U MUSDAYUOHHO20 Yiema, Yudposou npogdhuis UHOCIPAHHO20 SPAAHCOAHUHA.

@BeHeBCKaH 10.A., Epemenxko B.T., Jlekaps JI.A., 2026
CIIMCOK JIUTEPATYPbI

1. Poccuiickas ®enepanms. [IpasurensctBo. [locranosnenne ot 14 ¢espans 2007 r. Ne 94 «O
roCyAapcTBeHHOH HH(OpMAMOHHOW cHcTeMe MurpaiuoHHoro yuera» //  CoOpanue
3akoHOAaTeNnbecTBa Poccuiickoit @eneparinu, 2007. — Ne 8. — C. 933.

2. Kapauypuna JL.b. MurpaiuoHHble IpoIiecchl B COBpeMeHHON Poccuu: TeHIIeHIINU U BBI3OBHI //
Jlannbie OobIIMX MccaenoBanuii: matepuaisl HUY BIID, 2021. — Ne 6. — C. 14-27.

3. BO3MOXHOCTH M TIEpCIIEKTUBBI HOBEHIIUX WH(POPMAIOHHBIX TEXHOIOTHH B PEryJIHPOBaHUH
MHTpaIMoOHHON TonuTuku Poccmiickoit ®enmeparuu: aBTopedepaT AWC.... KaHAWAATA
nonutudeckux Hayk: 23.00.02 // VBaHoBa ExaTepuHa AJjieKCaHIPOBHA; MECTO 3amluThl: Poc.
YH-T Apyx0bI HaponoB. — Mocksa, 2013. — 28 c.

4. Kyb6acor UM.A. OcHOBHBIC HAIpPaBJICHHS Ppa3BUTUS EIWHOW CHCTEMBbI HH()OPMAIIHOHHO-
aHaJUTHYECKOro obecreuenus aesrenbHocTd MBJ Poccun / « Akagemudaeckast MbICaby, 2024,
— Ne 3(28).

5. Hanbangsa JI., Jlpeep H. CoBpeMeHHBIE METOMOJIOTMYCCKHE TOAXOABI K H3YICHHIO
HCTIOJIb30BaHMS TIEPEIOBBIX ITM(DPOBBIX TEXHOJOTUH B YIIPABICHHH MHUTpAIed [DNeKTpOHHBIH
pecypc].—URL:https://translated.turbopages.org/proxy_u/en-ru.ru.279d89b8-67bd9557-
fa89948d-4722d776562/https/www.frontiersin.org/journals/human-
dynamics/articles/10.3389/fhumd.2023.1238605/full

6. Kyb6acop U.A., llernukoB A.B. O peanuzanuu ¢enepaipbHoro mnpoekra «cKyccTBEeHHBIN
nHTEUIeKT» HarmonamsHo# mporpammsel «ludposas sxonomuka Poccuiickoit @eaepanum» B
chepe BHyTpenHux nen // Ludposas tpanchopmamms cuctemsr MBJI Poccum // COopHHK
Hay4YHBIX cTaTed mo MaTepuanam MexayHaponHoro ¢opyma. — B 2-x gactsax. — Mocksa, 20
okTs10ps 2022 roma / Ilom pemaxumert M.I'. Umcrobopomoa. — Tom Yacte 1. — Mocksa:
Axkanemus ynpaiieHuss MuHucrepctBa BHyTpeHHUX aen Poccuiickoir ®enepanuu, 2022, — C.
422-428. — EDN QJOAPV.

BeaeBckas IOnusa AnexkcaHapoBHa

®I'bOY BO «OpoBckuii rocynapcrsenHsiid yauBepcutet umenn U.C. Typrenesa, r. Open
Kananpat ropuaundecknx Hayk, JOIEHT, JOLEHT Kadeapsl HHPpOpMannoHHas 0€30acCHOCTH
Texn.: 8910 304 49 98

E-mail: belevskaya.ua@gmail.com

Epemenxo Biaagumup TapacoBuu

®I'BOY BO «OpoBckuii rocynapcrBenHsid yauBepeutet nmenn U.C. Typreresay, T. Open
JlokTop TEXHHYIECKHUX HaYK, Ipodeccop, mpodeccop kadeapsl mHOOPMAIIMOHHOHN 0e30MacHOCTH
Texn.: 8 906 664 61 61

E-mail: vip.evt1976@mail.ru

Jekapb JiogMuia AHTOHOBHA

OT'KOY BO «Akagemust ynpasieaus MBJl Poccum», . Mocksa

KananpaTt TexHU4YeCKnX HayK, JOIEHT Kadenpbl HHPOPMAIIMOHHBIX TEXHOIOTHH
E-mail: antonnad7@bk.ru

Ne1(153)2026


https://translated.turbopages.org/proxy_u/en-ru.ru.422bd437-67bd7920-24386d25-74722d776562/https/loop.frontiersin.org/people/2506828

UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

Yu.A. BELEVSKAYa (Candidate of Juridical Sciences, Associate Professor,
Associate Professor of the Department of Information Security)

V.T. ERYOMENKO (Doctor of Engineering Sciences, Professor,
Professor of Department of Information Security)
Orel State University named after 1.S. Turgenev, Orel

L.A. LEKAR’ (Candidate of Engineering Sciences,
Associate Professor of the Department of Information Technologies)
Academy of Management of the Ministry of Internal Affairs of Russia, Moscow

METHODOLOGICAL ASPECTS OF INTEGRATING
DIVERSE INFORMATION SYSTEM DATA THROUGH A FOREIGN CITIZEN'S DIGITAL PROFILE

The article discusses the current problems of developing a digital profile of a foreign citizen, which provides
an opportunity to enter the territory of the Russian Federation, access to services (governmental, banking,
communications, etc.), and carry out various activities (work, study). The main principles of creating a digital profile
are formulated. The proposed concept of a digital profile of a foreign citizen forms a holistic model for accounting and
controlling migration flows, based on the integration of disparate governmental information resources into a unified
data architecture. It is assumed that the unique profile identifier will connect biometric templates, installation
information, documents of various legal status, and event metadata, creating a continuous chronology of a foreign
person's stay and socio-economic activity in the Russian Federation. The digital profile of a foreign citizen is not only a
registration tool, but also a comprehensive platform aimed at increasing the transparency of migration processes,
optimizing interdepartmental coordination, and strengthening law enforcement through the use of modern technologies
for biometric authentication and big data. It forms a holistic model for the registration and control of migration flows
based on the integration of disparate government information resources into a unified data architecture. It is assumed
that the unique profile identifier will connect biometric templates, installation information, documents of various legal
status, and event metadata, creating a continuous chronology of a foreign person's stay and socio-economic activity in
the Russian Federation.

Keywords: robotic process systems; unified information resource for registration and migration registration;
digital profile of a foreign citizen.
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VJIK 004.93
0.9. JILICKOB, A.0. MOPJIAHT, A.A. CTBIUVK, A.FO. VKAPUHCKUIA

IMPOEKTUPOBAHUE PEKOMEHJIATEJIbHON CUCTEMBI
IO yXoay 3A PACTEHUSAMU

B oannoii cmamve asmopuvl npo6oosm npoeKmuposanue PeKoOMeHOAmeIbHOl CUCTeMbl HO YX00Y 3d
pacmenusmu. s 3mM020 NPOBEOeHO ORUCAHUE MEOPEMmuUYecKkoe0 000CHOBAHUS U  AKMYAIbHOCHU
paspabomku, nposedeH AaHAIU3 KOHKYPEHMO8, 6blOeieHbl (DYHKYUOHAIbHbIE U HeMYHKYUOHATbHbIE
mpebosanus. s HA2Is10HO020 NPeOCmAaBIeHUs. 83AUMOOCUCMEUs NOAb3068aAMENsl C pas3padamvléaemvim
NPOSPAMMHBIM peuteuem Oblia UCNOIb308AHA OUASPAMMA 8APUAHMOE UCnob306anus 6 Homayuu UML.

Knrouesvle cnoea: pexomenoamenvhas cucmemd, YXo0 3d PACMEHUAMU, QYHKYUOHATbHbIE U
HepYHKYUOHAIbHbIE MPebOBanUs,; OUASPAMMA 8apUaHmos ucnoavzosanus, UML,; mobuibroe npunosxcenue;
OC Android.
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PLANT CARE RECOMMENDATION SYSTEM DESIGN

In this article, the authors design a recommendation system for plant care. For this, a description of the
theoretical justification and relevance of the development was carried out, an analysis of competitors was carried out,
functional and non-functional requirements were identified. To visualize the user's interaction with the software
solution being developed, a diagram of use cases in UML notation was used.

Keywords: recommendation system; plant care; functional and non-functional requirements; Use case
diagram; UML, mobile application; OC Android.
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YK 681.7.068
P.A. OPEIIINMH

TFEHEPALIUSI U ITPOBEPKA KOJA C IIOMOIIBIO BOJIBIITNAX
A3BIKOBbBIX MO/JIEJIEM B BE3OITACHOMU PA3PABOTKE

Bonvuue ssvikosvle mooenu (LLM) 3a nocnednue 200bl noxkazanu 3aMemHblll NOMEHYUAL 8
3a0ayax eeHepayuu NpocpPAMMHO20 K0O0d. Buauane LLM paszpabamvisanruce 01a obpabomxu
€CMeCmeeHH020 A3bIKA, OOHAKO 01a200apsi GKIIOUEHUID O02POMHO20 00beMa UCXOOHO20 KoOd 8
obyuaiowue OanHvble OHU CYMENU OCEOUMb CUHMAKCUC U CEMAHMUKY SI3bIKOG8 NPOSPAMMUPOSAHUS,
aneopummul U HApaAoUeSMvl NPOSPAMMUPOBAHUSL, YMO HO360AUNO MOOCISIM NPeodPA308bl8aMb ONUCAHUS
Ha ecmecmeenHoM S3blKe 6 pabomarnowui Ko0 — GaxmuuecKu, MpPAHCIUPOSams He@popMAalbHbie
cneyugukayuu 8 UCnoaHsemble npocpammol. [Ipu 3mom OCHOBHBIM BONPOCOM OCMAEMCs. He MOJIbKO
PYHKYUOHATLHASL KOPPEKMHOCMb 2eHePUPYEMbIX PEWeHUll, HO U UX coomeemcmeue mpedo8aHusim
be30nacnoll  paspabomKy NPOSPAMMHO20 0OECneyeHUs, 6 HACMHOCMU YCHOUMUBOCHbL K MUNOGbIM
yazeumocmam, makum xaxk SQL-unvexyuu, HeKoppekmuas oOpabomka 6600d, OWUOKU YAPAGIeHUS
NAMAMBIO U HAPYUWEHUE NPUHYUNOE PA3CPAHUYEHUS. OOCHYAA.

Knrwoueswie cnosa: uckyccmeennvlil unmeniekm, OoavuLue s361Kk08ble MOOeNU; UHCPYMeHMbl 05
2eHepayuy U NpoGepKuU NPOSPAMMHO20 Kooa, 6e30nacHoe npocpammuoe obecneueHue; owubdxa xooa;
@petimeopk,; mecm-Kelcyl, prompt-uHICUHUPUH.
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GENERATION AND VERIFICATION OF CODE
USING LARGE LANGUAGE MODELS IN SECURE DEVELOPMENT

Large Language Models (LLMs) have shown notable potential in software code generation tasks in recent
years. Initially developed for natural language processing, LLMs have been able to learn the syntax and semantics of
programming languages, algorithms, and programming paradigms by incorporating a vast amount of source code into
their training data, enabling them to convert natural language descriptions into working code, effectively translating
informal specifications into executable programs. At the same time, the main issue remains not only the functional
correctness of the generated solutions, but also their compliance with the requirements of secure software development,
in particular, their resistance to common vulnerabilities such as SQL injections, incorrect input processing, memory
management errors, and violations of access control principles.

Keywords: artificial intelligence; large language models; tools for generating and verifying software code;
secure software; code error; framework; test cases; prompt engineering.
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VIIK 004
A.B. TAKCMOB

TEXHOJIOT'UA UHTEI'PAIIMU UCKYCCTBEHHOI'O HHTEJIVIEKTA
B HEHTPHBI YIIPABJIEHUA YMHBIMHU I'OPOJAMHU
JIJISI HOBBIIIEHUS CKOPOCTH IPUHATHSA PEIIEHUIA

B cmamve paccmampusaemcs axmyanvHas npobiema nepezpysku  Onepamopos YeHmpos
VAPABAEHUL YMHBIMU 20p00aMu OOTbUUMU 00bEMAMU OAHHBIX, YO HE2AMUBHO OMPANCAEMC HA CKOPOCMU
peazuposanusa Ha unyuoenmul. Ilpedcmasnen kpamxuil 0030p 3apyOertCHO20 ONbIMa OYHKYUOHUPOBAHUS
NOOOOHBIX YEHMPOS, GbIsGNIEHbL 00WUIe 0SPAHUYEHUST CYUWeCMBYIOWUX NOOX0008 K pabome ¢ ungopmayuell.
Aemopom npednodicena HO8As MOOETb UHMeZPAYUU TMEeXHOL02ULl UCKYCCMBEHHO20 UHMELIeKMA 6 pabomy
CUTYQYUOHHBIX YEHMPOB, NO3GONAIOUAST ABMOMAMUUPOBANL NPOYECCHl AHATU3ZA 6X00sIuell UHGopmayuu u
NOO0EPIICKU NPUHAMUSL PeUuleHUll 8 pedcume peanvbhoeo epemenu. Paspabomannas mooenv ekaouaem mooynu
ABMOMAmMuYecKo20 cOOpa OAHHBIX, UHMELLIEKMYAlbHOU 00pabOmKU U NPOSHOZUPOBAHUS, DPACNO3HABAHUSL
00pa308 HA OCHOBE KOMHBLIOMEPHO20 3peHus, 0a3vl 3HAHULL 015 8blOOPA ONMUMATLHLIX CYEHApUues
peazuposanus, a Makdce UHMENIEKMYalbHblll unmepgetic 3aumoodeiicmeusi ¢ onepamopom. Ocoboe
BHUMAHUE YOeleHO NPAaKMUYecKum npeumywecmeam npeoniazaemoll CUCmemsl, GblpadCAIOWUMC 8
SHAUUMENIbHOM COKPAWEHUU BpeMeHU peakyuu HAa B03HUKAIoWUe COObIMUs, CHUNCEHUU KOSHUMUBHOU
Ha2py3Ku U NOBbIUEHUU MOYHOCTNY NPUHUMAEMBIX PEULeHUN.

Kntoueevle cnosa: yenmpwvl ynpasieHus, CUMyayUOHHbIU YEHMp, YMHbIN 20p00; UCKYCCMBEHHbII
UHMeENLIeKm, a8MOoMamu3ayus aHaIu3a OAHHLIX, UHMELIeKMYdlbHble CUCMeMbl, CKOPOCb HPUHAMUL
pewenutl;, UHPOPMAYUOHHASL nepespy3Ka ONepamopo8; MauHHoe 00yueHue, KOMNbIOMEPHOe 3peHue.
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TECHNOLOGY TO INTEGRATE ARTIFICIAL INTELLIGENCE
INTO SMART CITY CONTROL CENTERS FOR FASTER DECISION-MAKING

The article considers the current problem of overload of operators of smart city control centers with large
amounts of data, which negatively affects the speed of response to incidents. A brief overview of the foreign experience
of operation of such centers is presented, general limitations of existing approaches to work with information are
identified. The author proposes a new model of integration of artificial intelligence technologies into the work of
situation centers, allowing to automate processes of analysis of incoming information and support decision making in
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real time. The developed model includes modules for automatic data collection, intelligent processing and forecasting,
recognition of images based on computer vision, knowledge base for selection of optimal response scenarios, as well as
an intelligent interface for interaction with the operator. Particular attention is given to the practical advantages of the
proposed system, expressed in a significant reduction of reaction time to emerging events, reduction of cognitive load
and improvement of decision accuracy.

Keywords: control centers; situation center; smart city, artificial intelligence,; automation of data analysis;
intelligent systems, speed of decision making, information overload of operators; machine training, computer vision.

10.

11.

12.

13.

14.

15.

16.

Ne1(153)2026

BIBLIOGRAPHY TRANSLITERATED

Byshevoj MLE., Ljubskaja O.G. Iskusstvennyj intellekt v sisteme «umnyj gorod» // Fundamental'nye i
prikladnye nauchnye issledovanija v oblasti inkljuzivnogo dizajna i tehnologij: opyt, praktika i
perspektivy: sb. nauch. tr. IX Mezhdunar. nauch.-prakt. konf. (Moskva, 25-27 marta 2023 g.). — T. 1. —
M.: RGU im. A.N. Kosygina, 2023. — S. 302-305.

Zub A.T., Petrova K.S. Iskusstvennyj intellekt v korporativnom upravlenii: vozmozhnosti i granicy
primenenija // Gosudarstvennoe upravlenie. Jelektronnyj vestnik, 2022. — Ne 94, — S. 173-187.

Kasatikov N.N., Brehov O.M., Nikolaeva E.O. Integracija tehnologij iskusstvennogo intellekta i Interneta
veshhej dlja rasshirennogo monitoringa i optimizacii jenergeticheskih ob#ektov v umnyh gorodah //
Trudy MAI, 2023. — Ne 131. — Stat'ja 23.

Martyshkin A.V. Otechestvennyj i zarubezhnyj opyt vnedrenija iskusstvennogo intellekta v sistemu
«umnyj gorod» // Nauka i obshhestvo: instrumenty i reshenija global'nyh problem sovremennosti: sb.
nauch. tr. po materialam II Mezhdunar. nauch.-prakt. konf. (Moskva, 06 marta 2024 g.). — SPb.: Pechatny;j
ceh, 2024. —S. 49-52.

Mil'kina 1.V., Kosarin S.P. Iskusstvennyj intellekt v sisteme upravlenija gorodom // Shag v budushhee:
iskusstvennyj intellekt i cifrovaja jekonomika: materialy I Mezhdunar. nauch.-prakt. konf. (Moskva, 04-
05 dekabrja 2017 g.). — Vyp. 3. — M.: Gosudarstvennyj universitet upravlenija, 2017. — S. 258-264.
Narolina T.S., Smotrova, T.I. Vozmozhnosti primenenija iskusstvennogo intellekta dlja realizacii
koncepcii «umnogo goroda» // Aktual'nye problemy razvitija otraslevyh rynkov: nacional'nyj i
regional'nyj] uroven': sb. st. VIII Mezhdunar. nauch.-prakt. konf. (Voronezh, 04 aprelja 2024 g.). —
Voronezh: 1zd.-poligr. centr «Nauchnaja kniga», 2024. — S. 97102.

Rashodchikov A.N. Iskusstvennyj intellekt i «umnyj gorod»: ot cifrovizacii k gorodu-innovacii //
Social'no-politicheskie nauki, 2022. — T. 12. — Ne 4. — S. 47-54.

Chmir JuJe., Karelin D.V. Puti integracii avtomatizirovannogo processa i adaptacija iskusstvennogo
intellekta pri razrabotke proektnyh reshenij // Privolzhskij nauchnyj zhurnal, 2021. — Ne 1(57). — S. 84-91.
Alahi, M.E.E. et al. Integration of IoT-Enabled Technologies and Artificial Intelligence (Al) for Smart
City Scenario: Recent Advancements and Future Trends / M.E.E. Alahi, A. Sukkuea, F.W. Tina, A. Nag,
W. Kurdthongmee, K. Suwannarat, S.C. Mukhopadhyay // Sensors, 2023. — Vol. 23. — Ne 11. — Stat'ja
5206 [Jelektronnyj resurs]. — URL: https://doi.org/10.3390/s23115206 (data obrashhenija: 09.07.2025).
Balachandar S., Chinnaiyan R. Secure solutions for Smart City Command Control Centre using AIOT //
arXiv.org, 2021 [Jelektronnyj resurs]. — URL: https://doi.org/10.48550/arXiv.2108.00003 (data
obrashhenija: 09.07.2025).

Dias T. et al. From Data to Action: Exploring Al and IoT-driven Solutions for Smarter Cities / T. Dias, T.
Fonseca, J. Vitorino, A. Martins, S. Malpique, 1. Praca // arXiv.org, 2023. [Jelektronnyj resurs]. — URL:
https://doi.org/10.48550/arXiv.2306.04653 (data obrashhenija: 09.07.2025).

Herath HM.K.K.M.B., Mittal M. Adoption of artificial intelligence in smart cities: A comprehensive
review // International Journal of Information Management Data Insights, 2022. — Vol. 2. — Ne 1. — Stat'ja
100076 [Jelektronnyj resurs]. — URL: https://doi.org/10.1016/}.jjimei.2022.100076 (data obrashhenija:
09.07.2025).

Wolniak R., Stecuta K. Artificial Intelligence in Smart Cities — Applications, Barriers, and Future
Directions: A Review // Smart Cities, 2024. — Vol. 7. — Ne 3. — S. 1346-1389 [Jelektronnyj resurs]. — URL:
https://doi.org/10.3390/smartcities 7030057 (data obrashhenija: 09.07.2025).

Allam Z. On big data, artificial intelligence and smart cities // Cities, 2019. — T. 89. — S. 80-91. — URL:
https: //doi.org/10.1016/J.CITIES.2019.01.032 (data obrashhenija: 09.07.2025).

Kalenyuk 1., Bohun M., Djakona V. Investing in intelligent smart city technologies // Baltic Journal of
Economic Studies, 2023. — T. 9. — Ne 2. — S. 59-66 [Jelektronnyj resurs]. — URL:
https://cyberleninka.ru/article/n/investing-in-intelligent-smart-city-technologies ~ (data  obrashhenija:
09.07.2025).

Ullah A. et al. Smart cities: the role of Internet of Things and machine learning in realizing a data-centric
smart environment / A. Ullah, SM. Anwar, J. Li, L. Nadeem, T. Mahmood, A. Rehman, T. Saba //
Complex & Intelligent Systems, 2024. — T. 10. — S. 1607-1637 [Jelektronnyj resurs]. — URL:
https://doi.org/10.1007/s40747-023-01175-4 (data obrashhenija: 09.07.2025).




Hay4HO-mexHuUYecKuU xypHan

VIIK 631.12
A.B. ICTPEBOB

OLNEHKA TOYHOCTH U NIPUMEHUMOCTH METOJOB
JNPODPEPEHIHUAJIIBHOU KOPPEKIIUU GNSS B CUCTEMAX
MO3UIIAOHUPOBAHHUA CEJbCKOXO31MICTBEHHON TEXHUKHA

B npeocmaenennoti cmamve GuinoiHeH KOMHAEKCHbILL 0030p U AHAIUMUYECKOe UCCIe008aHUe
BEOVUUX MEMOO08 NOBHIULEHUST THOYHOCU NO3UYUOHUPOBAHUS NOOBUICHBIX 00BEKMO8 HA MECHMHOCMU C
NpUMEHeHUeM CRYMHUKOGLIX HABUSAYUOHHBIX CUSHANO08. [OKA3AHO, YmMO GblOOp MEXHONO02UU KOPPeKyuu
oxazvigaem onpeodensoujee GIUAHUE HA IPOEKMUSHOCHb peleHuss npakmuyeckux 3adad. Haubonvuyio
VHUBEPCATTLHOCb OISl 2eHepayuu KOPPEKMUPYIouux CUSHAIO08 0eMOHCIPUPYIOm Memoobl, OCHOBAHHbIE HA
UCNONb308aHUU cemell 6A308bIX CMAHYUL, 8, YACHOCU, KUHEMAMUYECKoe NOZUYUOHUPOBAHUEe 8 PedlbHOM
epemenu (RTK) u mexnonoeus eupmyanvhvlx 6azosvix cmanyuti (VRS). Jocmuoicenue yenu ucciedosanus
OCYUeCMBAAEMCsL C UCNONb308AHUEM MEMOO08 AHAIU3A NYOIUKAYUL, BKIOYAs UCNONb308AHUe UHMEPHEm -
PECYpCos U INEeKMPOHHBIX 0A3 OAHHBIX OISl AHATUZA U CUCMEMATNU3AYUL NEPEO0BO20 3aPYOENCHO20 ONbIMA U
COBPEMEHHOU OMEeYeCMBEeHHOU NPAKMUKU 8 HANPAGIeHUU pa3padoOmKU UHHOBAYUOHHLIX HABUSAYUOHHBIX
MEXHONO02ULL 8 CeNbCKOM X035UCHEe.

Knwouesvie cnosa: cnymnukosas cucmema oupepeHyuanbHou Koppekyul, CRymHuKosas cucmema
oughghepenyuanvholl Koppexyuu 2n00aIbHbIX HABUSAYUOHHBIX CHYMHUKOBBIX cucmem, Ou@oepenyuanvroi
KOppekyuu 2100aNbHbIX HABUCAYUOHHBIX CHYMHUKOBLIX CUCTHEM; KUHeMAMUKA PeaibHO20 6PeMeHU,
supmyanbHvle 6a306ble CMAHYUU.

©slcrpebos A.B., 2026

Paboma evinonnena 6 pamkax peanusauyuu  HeoepanvHoll  NPOZPAMMbBL  HOOOEPHCKU
yuusepcumemos «llpuopumem 2030» c ucnonv3osanuem oodopyoosanusa na 6baze Ilenmpa evicoxux
mexnonoz2uii BI'TY um. B.I. Illyxoea.
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EVALUATION OF THE ACCURACY AND APPLICABILITY OF GNSS DIFFERENTIAL CORRECTION
METHODS IN AGRICULTURAL EQUIPMENT POSITIONING SYSTEMS

The presented article provides a comprehensive review and analytical study of the leading methods for
improving the accuracy of positioning mobile objects on the ground using satellite navigation signals. It is proved that
the choice of correction technology has a decisive influence on the effectiveness of solving practical problems. Methods
based on the use of base station networks, in particular real-time kinematic positioning (RTK) and virtual base station
technology (VRS), demonstrate the greatest versatility for generating corrective signals. The purpose of the research is
achieved using methods of publication analysis, including the use of Internet resources and electronic databases to
analyze and systematize advanced foreign experience and modern domestic practice in the development of innovative
navigation technologies in agriculture.

Keywords: satellite system of differential correction; satellite system of differential correction of global
navigation satellite systems; differential correction of global navigation satellite systems, real-time kinematics; virtual
base stations.
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MATEMATHYECKOE U IIPOI'PAMMHOE OBECHIEYEHUE
BBIYHUCJTUTE/IbHOM TEXHUKHU U ABTOMATHU3HPOBAHHBIX CUCTEM

YK 004.89: 378.016
C.A. ABJAEEB, H.C. 'VCEB, M.H. CTEITAHILIEBHUY

HEOIPEJAEJIEHHOCTD B IIU®POBOM OBPA3OBATEJILHOM CPEJE —
THIIOJIOTI'USA, METOAbI U CUCTEMHAS UHTEI'PALIUA

B cmamve npeonooicena cucmemnas Mmooeib AHAMU3A U YNPAGIEHUS HEONPeOeieHHOCMbIO 6
UHPOPMAYUOHHBIX CEPBUCAX 8Y3d, OCHOBAHHASL HA UHMeZPAYUU GEPOSIMHOCMHBIX MEMO0008, HEYemKOol
JIO2UKY, CYEHAPHO20 aHaausd u nogedeHueckux mooeneu. lloxazano, ymo 2ubpuoHvlie nH00X00bl NO380NAOM
NOBbICUMb YCOUYUBOCTD, NPEOCKA3YEMOCb U 008epUe K CUCTHeMAaM ROOO0EPICKU NPUHAMUSL PeuleHull,
obecnequsas adanmayuio K OUHAMUYHOU 6Hewnel cpede. I[Ipedcmaenena Kiaccuuxkayus munos
HEONpeoenreHHOCMU U COOMBEMCMmEUe KadiCOOMy Mmuny s@hoexmusuvix mMemooos Gopmanuzayuu, 4mo
coz0aem MemoOON0SUYECKVIO OCHO8Y O/l NPOEKMUPOBAHUS VCMOUYUBLIX 00pA308AMENbHbIX YUPDPOBLIX
naamgopm.

Knrouesvie cnosa: Heonpeaeﬂennocmb; O6pa306(1m€ﬂbel€ MH(i)OpMdL;uOHHbl@ cucmemowl,
cmoxacmuvdeckue MO@@JZM,' HedYemKue MHOMNCECmeBa, cueHaprlﬁ anaius, nucmemudeckas
HeonpedeﬂeHHocmb; nosedenueckas Heonpeée/leHHocmb; uuqbpoeble 06pa306am€ﬂbel€ cepeuchl.

@ABHBGB C.A., I'yces H.C., Crenanuesna M.H., 2026
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UNCERTAINTY IN THE DIGITAL EDUCATIONAL ENVIRONMENT - TYPOLOGY,

METHODS AND SYSTEM INTEGRATION

The article proposes a systematic model for analyzing and managing uncertainty in university information
services, based on the integration of probabilistic methods, fuzzy logic, scenario analysis, and behavioral models. It is
shown that hybrid approaches can increase the stability, predictability, and trustworthiness of decision support
systems, ensuring adaptation to a dynamic external environment. A classification of types of uncertainty and the
correspondence of effective formalization methods to each type is presented, which creates a methodological basis for
the design of stable educational digital platforms.

Keywords: uncertainty; educational information systems; stochastic models; fuzzy sets; scenario analysis;
epistemic uncertainty; behavioral uncertainty; digital educational services.
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VK 004.8:004.032.26:004.415.53
A.K. MAPMHVH

UHTET'PAIIAA OH-JEBANC MOJEJIE MAIIMHHOT'O OBYYEHU S
JJIsA OBECIIEYEHUSA ABTOHOMHOCTHU 1 KOHOUJAEHIUAJIBHOCTH
B MOBMJIbBHBIX ITPUJIOKEHUAX

Coepemennas pazpabomxa MOOUNLHBIX NPUTLOHCEHUT CMATIKUBAEMCSL C NAPAOULMATbHBIM COBULOM 8
obnacmu 06pabomKu OAHHBIX, 00YCIOBICHHBIM YICeCMOYeHUueM mpedosanull K KOHOUOCHYUATbHOCTU
noavzosamenell U HeobxXo0UMocmvio obecneyenus QyHKYUOHUPOBAHUSL 8 YCIOBUIX HECIMADUTLHO20 Cemego2o
nokpvimus. Tpaouyuonuvie 061auHble APXUMEKYPYL, 3A8UCAUUEe OM nepedadyu OaHHbIX HA cepeepbl 05l UX
00pabomKU  MOOeIsIMU  UCKYCCIMBEHHO20 UHMELIEKMd, OeMOHCHMPUPYIOM  C8010  O2PAHUYEHHOCHb 8
KOHMeEKCme 3Mux HO8bIX 8bl30608. B dannoli cmambve ucciedyemcs artbmepHamusHblil n00X00 — UHmepayus
OH-0esalic Mooeell MAWUHHO20 O00YYeHUsi KAK KIHOUYEeBOU MeXHOA02UU Oisi CO30aHUsl AGMOHOMHbLIX U
bezonacnvlx MOOUTLHBLIX pewleHull. I[Ipo6OOUMCST KOMNIEKCHbILL QHATU3 Npeumyujecme u npoonem,
CBSI3AHHBIX C GBINOTHEHUEM 6bl60008 UCKYCCMBEHHO20 UHMENLeKMA HeNnoCpeOCmBeHHo Ha MOOUTbHOM
yempoticmee. OcHoHOe BHUMAHUE YOeTAemcs: 80NPOCAM ONMUMU3AYUY MoOenell Olisl pabombvl 8 YCI08USX
annapamusix — 02paMuyeHull, a maKdce GIUAHUSL OAHHO20 NO0X00a HA JIHepeonompeodbieHue U
bvicmpooeticmaue npunodcenus. Ha ochose cpagnumenbHoeo ananuza @GpeumeopKos u Memoooaocuil
paspabomku npeonazaemcs apxXumexkmyphvill waobaon 01 unmezpayuu on-oesaiic MU 6 mobuivhvle
NPUNOIICEHUs, KOMOPBIL NO360AEN OOCUYb OANAHCA MeNCOY NPOU3B0OUMETbHOCHIBIO, NPUBAMHOCbIO U
agmonomHocmuio. Pezyibmamul pabomsl npedcmasisiom npakmudeckylo YeHHoCms 07 paspadbomuuxos,
OPUEHMUPOBAHHBIX HA CO30AHUe YCHOUYUBHIX U COOMBEMCMBVIOWUX COBPEMEHHBIM CIMAHOAPMAM 3AUUNbL
OAHHBIX NPULOIHCEHU.

Knwuesvie cnosa: own-oesaiic mawiunHoe ooOyuenue, MOOUTbHbIE HPULONCEHUSL, UCKYCCHGEHHbILL
UHmMeNeKm,; KOHQUOeHYUATbHOCHb 0aHKbIX, agmonomuocms, TensorFlow Lite; onmumuzayus netipoHHbIX
cemell, edge computing, MoOUILHAS PA3PAOOMKA, IHEP2OIPheKmusHocmy.
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INTEGRATION OF ON-DEVICE MACHINE LEARNING MODELS
FOR ENSURING AUTONOMY AND PRIVACY IN MOBILE APPLICATIONS

Modern mobile application development is undergoing a paradigm shift in data processing, driven by
tightening user privacy requirements and the need to ensure operation in conditions of unstable network coverage. This
article explores the approach of integrating on-device machine learning models as a key technology for creating
autonomous and secure mobile solutions. A comprehensive analysis of the advantages and challenges associated with
performing artificial intelligence inference directly on a mobile device is conducted. Particular attention is paid to
model optimization for operation under hardware constraints, as well as the impact of this approach on application
power consumption and performance. Based on a comparative analysis of frameworks and development methodologies,
an architectural template for integrating on-device Al into mobile applications is proposed, achieving a balance
between performance, privacy, and autonomy. The results are of practical value for developers focused on creating
resilient applications that comply with modern data protection standards.

Keyword: on-device machine learning; mobile applications; artificial intelligence; data privacy; autonomy;
TensorFlow Lite; neural network optimization; edge computing; mobile development; energy efficiency.
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A.B. HUKYJIMH

CTPATEI'USA «NO SHARE CODE»
KAK METOJ OONTUMHU3ALIUN CTOUMOCTHU PASBPABOTKH
N ITOBBIINEHUSA OTKA30YCTONYUBOCTHU KPUTHYECKUX CUCTEM

B cmamove asmop npeonazaem u ucciedyem cmpamezuto «No Shared Code» (NSC) kax
anbmepHamugy MpaouyUuoOHHOMY NOBMOPHOMY UCHOIb308AHUI0 KOOA uepe3 obwue OUOIUOMEKU.
Ananuzupyiomes dxoHomuueckue u mexnuueckue npeumywecmea NSC, exmouas cHudicenue 3ampam Ha
KOOpOUHAayuto, YCKOpeHue Yukios paspabomku U pazeepmvléanus, NOGblULeHUe OMKA30YCMOUYUBOCmU
cucmem. Ilpedcmasnenvl mamemamuyeckue MoOenu Ofsl OYEHKU IKOHOMUHECKOU IPheKmusHocmu,
000CHOBAHBL 0OAACMU NPUMEHEHUS, 8 NEPEYI0 0UePedb, Ol KPUMUYECKU BAICHBIX cucmeM. JJoKa3ano, 4mo
NSC moocem bvime cmpamezuiecky 6bl200eH, HeCMOMPs HA Kaxcyueecs 0yonuposanue Kood.

Knroueswvie cnosa: onmumusayust cCmoumocmu pa3pa60ml<u; omkasoycmodqueocmb; noemopHoe
UCnojib3o06aHue KO()(,Z,' o6u4ue 3asucumocmu, Yuki pa3pa6oml<u; KOOp()MHClHMﬂ,’ mecmupoeaHue;, KpumudeckKu
BAJICHbIE CUCMEMDbL.
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THE «NO SHARE CODE» STRATEGY AS A METHOD OF DEVELOPMENT COST OPTIMIZATION

AND IMPROVING FAULT TOLERANCE OF CRITICAL SYSTEMS

In this article, the author proposes and examines the "NO SHARED CODE" (NSC) strategy as an alternative
to conventional code reuse through shared libraries. The economic and technical advantages of NSC are analyzed,
including reduced coordination costs, faster development and deployment cycles, and improved FAULT TOLERANCE
of systems. Mathematical models are presented to assess cost efficiency, and applicable domains are justified—
primarily for MISSION-CRITICAL SYSTEMS. It is proven that NSC can be strategically advantageous despite the
apparent code duplication.

Keywords: development cost optimization; fault tolerance; code reuse; shared dependencies; development
cycle; coordination; testing; mission-critical systems.
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YK 519.688
B.B. TBEPJIOXJIEB, A.M. XJIOIIOB

IOBBIITEHUE ITPOAYKTUBHOCTHU OBPABOTKHU BUJAEOIIOTOKA 3A CUET
MOJUPUKALINUN MEXAHU3MOB KOMIIPECCHUHU BO BPEMEHHOHU OBJIACTH

B Oannou cmamve paccmampusaromcs memoovl ygeauueHus d)gexkmugHocmu  06pabomxu
8UOCONOMOKA HA dMane YCMPAHeHUs MeHCKaoposoll uzdvimounocmu. B pamkax 3mozo 0bocHosvisaemcs
YenecoobpasHOCmb  UCNONL30OBAHUS  MEXAHUIMA ~CMEHbl  PA3MEPHOCMU  2PYNN  KAOpo8 6 Kauecmee
OONOHUMENbHO20 UHCIMPYMEHMA KAK MENCKAOPOBOU KOMAPeccuu, max u KOHMPOJA YPOSHSA OUMOBOl
UHMEHCUBHOCU NOMOKA KOOUPOBAHHBIX 8U0eoKaopos. Kpome moeo, 0ns nogvluenus dvlcmpooelicmsus, a
Makoice MOYHOCMU  BbISAGIEHUS BEKMOPO8 OBUNCEHU 6 OUHAMUYHBIX BUOCOCYEHAX, Npeonazaemcs
VCOBEPUIEHCMBOBAHUE MEXAHUIMA CONOCMABIEHUs OJIOKO8 Nymem 6HeOpeHUsi 2eKCA2OHAIbHO2O0 WabioHA
noucka.

Knwueswie cnosa: sudeokoouposanue; epynna xaopos, 6a308bli Kaop, 8U0eocyeHa; KOMHEeHCayusl
OBUICEHUSL; BEKMOP OBUICEHUS, BPEMEHHAS U3DBIMOYHOCb.
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INCREASING THE PRODUCTIVITY OF VIDEO STREAM PROCESSING
BY MODIFYING COMPRESSION MECHANISMS IN THE TIME DOMAIN

This article discusses methods for increasing the efficiency of video stream processing at the stage of
eliminating interframe redundancy. Within this framework, the feasibility of using the frame group dimension change
mechanism as an additional tool for both interframe compression and video frames stream bit intensity level control is
substantiated. In addition, to improve performance and the accuracy of motion vector detection in dynamic video
scenes, an improvement of the block matching mechanism is proposed by introducing a hexagonal search pattern.
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HHDOPMALIHOHHAA FE30IIACHOCTbD U 3ALLITUTA UHDOPMALIUU

YK 004.492.3
JU. IIYT'AUEB, I1.b. XOPEB

_ OBHAPY’KEHUE HHIIUJTEHTOB
NHO®OPMALINOHHOU BE3OITACHOCTHU HA OCHOBE METOJ0B KOPPEJIAIIU
3ATIMCEM B ’KYPHAJIAX CUCTEMHBIX U CETEBBIX CJIYKB

Ananusupyiomes cospemennvle Memoodbl 00pabOmKU U  KOPpeIsyuu OAHHLIX U3  JHCYPHALO08
CUCEMHBIX U  CEeMeBblX CAYHCO KOMNBLIOMEPHLIX CcUcmeM (MpaouyuoHuvle CUSHAMYpHble U C
UCHONL306AHUEM MAUWUHHO20 OOVYEHUsL) U BOZMONCHOCL UX NPUMEHEHUs Ol OOHAPYHCEHUS CLONCHBIX
MHO20IMANHBIX AMAK.

Ilpeonooicen  kombunuposannviti  memood  obHapysicenusi unyuoenmos HUB,  couemarowuil
KOppensyuonnvlli anaius Ha ocHoge SQL-npasun, cmamucmuueckue Memoovl GblAGIEeHUs AHOMALULL
(Isolation Forest) u ananuz epemennvix psooe (mooenv ARIMA). Paszpaboman MHO2OKOMNOHEHMHbBIL
NPOCPAMMHBIU MOOYIb, COUEMAOUULL MUKPOCEPBUCHYIO apXumeKkmypy Ha ssvike Java (Spring Boot) u sazvike
Python (FastAPI), mexanuzm OuHamu4eckou 3azpy3Ku U 6bINOIHEHUS. NPAGUN KOpperayuu, noocucmemy
MAUWUHHO020 00yYeHUsl O BbIAGLEHUA AHOMAAUU U b6a3y 3Hanul unyudenmos na PostgreSQL. [Ipogedennoe
mecmuposanie noKazana IQ@exmusHOCHb NPEONONCEHHO20 PEUEHUSL.

Knwouesvie cnosa: xoppensiyus 3anuceil JCYPHAL08 CUCHEMHBIX U CEMEBbIX CAYIICO, MAUUHHOe
oOyyYeHue,  CMAMUCMUYECKUll  AHATU3,  NPOSPAMMHble  CPedcmed  OOHAPYIICEHUs — UHYUOEHMO8
UHDOPMAYUOHHOT OE30NACHOCT.
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DETECTION OF INFORMATION SECURITY INCIDENTS
BASED ON CORRELATION METHODS OF RECORDS IN SYSTEM AND NETWORK SERVICE LOGS

The article analyzes modern methods of processing and correlating data from system and network service logs
of computer systems (traditional signature-based and machine learning-based) and the possibility of their application
to detect complex multi-stage attacks.

A combined method for detecting information security incidents is proposed, combining correlation analysis
based on SQL rules, statistical methods for detecting anomalies (Isolation Forest) and time series analysis (ARIMA
model). A multi-component software module has been developed that combines a microservice architecture in Java
(Spring Boot) and Python (FastAPI), a mechanism for dynamic loading and execution of correlation rules, a machine
learning subsystem for detecting anomalies, and an incident knowledge base in PostgreSQL. The conducted testing
showed the effectiveness of the proposed solution.

Keywords: correlation of system and network service log records; machine learning; statistical analysis;
software tools for detecting information security incidents.

Ne1(153)2026




UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

BIBLIOGRAPHY (TRANSLITERATED)

1. Sawvina E.V. Optimizacija traektorii mezhorbital'nogo pereljota kosmicheskogo apparata: vybor nachal'nyh
priblizhenij na osnove korreljacionnogo analiza dannyh. — Problemy upravlenija, 2023. — Ne 4. — S. 48-56.

2. Eremeev A.P., Sergeev M.D., Petrov V.S. Integracija metodov obuchenija s podkrepleniem i nechetkoj logiki
dlja intellektual'nyh sistem real'nogo vremeni. — Programmnye produkty i sistemy, 2023. — T. 36. — Ne 4, — S.
600-606.

3. Eremeev A.P., Sergeev M.D., Petrov V.S. Integrating Reinforcement Learning Methods with Neural Networks
and Fuzzy Logic in Real-Time Intelligent Systems // 2024 7th International Conference on Information
Technologies in Engineering Education (Inforino). — Moscow, Russian Federation, 2024. — P. 1-4.

4. Liu T. Layered isolation forest: A multi-level subspace algorithm for improving isolation forest. —
Neurocomputing, 2024. — Vol. 581. — P. 127525.

5. Fa. Zhu, J. Yang, Sh. Xu. Relative density degree induced boundary detection for one-class SVM // Soft
Computing — A Fusion of Foundations, Methodologies and Applications, 2016. — Vol. 20. — Ne 11. — P. 4473-
4485.

6. Galimov A.D., Starodubov M.I., Artem'eva I.L. Vyjavlenie incidentov informacionnoj bezopasnosti na osnove
zhurnalov sobytij operacionnoj sistemy // Sovremennoe obrazovanie: integracija obrazovanija, nauki, biznesa i
vlasti. Transformacija obrazovanija, nauki i proizvodstva — osnova tehnologicheskogo proryva: materialy
mezhdunarodnoj nauchno-metodicheskoj konferencii. — V 2 ch. — Tomsk, 26-27.01.2023. — Ch. 1. — Tomsk:
Tomskij gosudarstvennyj universitet sistem upravlenija i radiojelektroniki, 2023. — S. 173-176.

7. Rahmetov R. Rabota s sobytijami audita Windows — shor, analiz, reagirovanie [Jelektronnyj resurs]. — URL:
https://habr.com/ru/articles/519774/ (data obrashhenija: 27.08.2025).

8. Obzor brandmaujera Windows [Jelektronnyj resurs]. — URL: https:/learn.microsoft.com/ru-
ru/windows/security/operating-system-security/network-security/windows-firewall/ (data obrashhenija:
27.08.2025).

9. Nastrojka  vedenija  zhurnala  brandmaujera =~ Windows [Jelektronnyj  resurs]. -  URL:

https://learn.microsoft.com/ru-ru/windows/security/operating-system-security/network-security/windows-
firewall/configure-logging?tabs=intune (data obrashhenija: 27.08.2025).

10. Verevkin S.A., Fedorchenko E.V. Sravnitel'nyj analiz baz dannyh MITRE ATT&CK i CAPEC // Izvestija
Tul'skogo gosudarstvennogo universiteta. Tehnicheskie nauki, 2023. — Ne 4. — S, 29-39.

11. Djusekenov D.S., Tjumencev E.A. Sravnitel'nyj analiz rekurrentnyh nejronnyh setej i modeli avtoregressii
ARIMA pri prognozirovanii nestacionarnyh vremennyh rjadov. — Prikladnaja matematika i fundamental'naja
informatika, 2022. — T. 9. — Ne 4. — S. 33-41.

12. Sakovich V.V., Kozhomberdieva G.l., Burakov D.P. Ispol'zovanie frejmvorkov semejstva Spring Projects dlja
razrabotki veb-prilozhenij na platforme Java. — Intellektual'nye tehnologii na transporte, 2023. — Ne 2(34). — S.
58-66.

13. FastAPI: veb-razrabotka na Python. — Sistemnyj administrator, 2024. — Ne 4(257). — S. 66-78.

14. Boldacheva S.V. Ispol'zovanie APScheduler dlja avtomatizirovannogo obnovlenija dannyh v veb-prilozhenii
na osnove Django. — Nauchnyj al'manah, 2024. — Ne 5-3(115). — S. 28-30.

15. Sharma Preeti Sharma P. Framework of Distributed Redis for UCWW. — International Journal of Science and
Research, 2023. — Vol. 12. — Ne 3. — P. 1533-1534.

16. Gaunov S.R., Bajmuradov U.G., Sitnikov S.Ju. Mashinnoe obuchenie na Python: ispol'zovanie bibliotek
Tensorflow i Scikit-Learn. — Jekonomika i upravlenie: problemy, reshenija, 2024. — T. 8. — Ne 12(153). — S. 72-
81.

17. Arhipova A.A. Prognozirovanie cenovoj dinamiki akcij s pomoshh'ju modeli ARIMA-GARCH. — Jekonomika
i biznes: teorija i praktika, 2023. — Ne 6-1(100). — S. 14-17.

YK 004.891.3
T.JO. CABBA, 10.5. CABBA

TEXHOJIOTUSA ITOUCKA, .
AHAJIN3A 1 PUJIBTPAIIUN HH® OPMALIMU, COAEPKAIINEN JECTPYKTUBHBIE
TEKCTBI B COIIMAJIBHBIX CETAX U MECCEHKEPAX

Ocobennocmsb coobujenuti nonv308ameneti 8 COYUANbHLIX CEeMsX U MeCCeHONCepax — KOPOMKAs
onuna mexcma. Kpome mozo, agmopvi mexcmos 4acmo nuwiym ux ¢ owuOKamu u 018 YCIONCHEHUS UX
JIUHSBUCTIUYECKO20 AMANU3a 00Qycyupylom ux, m.e. nepemewiusdas O0yKbl pYCCKO20 U AH2IULUCKO20
angasumos, a makdce 6Ccmaegnan zpaguueckue cumgonvl emecmo Oyke. Ilepeuucnennvie ocobennocmu
MEeKCmos8 noav3ogamenel He NO360MAI0M 6 NOIHOU Mepe UCNONb308amb Ol UX NOUCKA, AHATU3A U
Qurempayuu  kaaccuueckue  Memoovl  AHANU3A  €CTNECNBEHHO-A3bIKOGLIX — MEKCMOo8, D PeKmueHo
pabomarowux ¢ 6ONLUUMU, 2PAMOMHO HANUCAHHBIMU OOKYMenmamu. B cmamve onucvlgaemcs mexnono2us,
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noseonsowas bonee 3hPexmusHo HAXO0UMb U YEH3YPUPOBAMb OeCMPYKMUGHbIE MEKCHbl COOOueHUll 6
COYUATILHBIX CEMSX U MECCEHONCEPAX.

Kniouesvie cnosa: ananuz ecmecmeeHHO-A3bIKOBbIX MEKCMOS, OeCmpYKMUGHAas UHGopmayus,
Meccenddcep, 00@yckayus mekcma, NOUCK uHgopmayuu, cucmemvi NOOOEPIUCKU NPUHSMUSL DeUleHUll
(CIIIIP),; coyuanvrvle cemu; meppopusm, Telegram; MongoDB, Platform V Pangolin DB.
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TPEGOBAHMUA
K 0)OPMJIEHHIO CTATHH JIS1 ONMYOJTUKOBAHUSA B sKypHAaJie
«HpopManuoHHbIE CHCTEeMbI M TEXHOJIOT I

OBIIIME TPEBOBAHUSA

O06BeM MaTepuana, peIaraeéMoro K myOIuKau, n3MepsieTcsl CTpaHUIIAMU TEKCTa Ha JINCTaxX (popMaTta
A4 u conepkuT oT 4 10 9 CTPaHMIY; BCE CTPAHUIIBI PYKOIIUCH JOJKHBI UMETh CIIIOIIHYI0 HyMEPALHIO.

B omHOM cOOpHHMKE MOXET OBITH ONYONMKOBaHA TOJBKO OJAHA CTAaThsi OJHOIO AaBTOPA, BKIIIOYAsS
COaBTOPCTBO.

AHHOTaIMM BceX NyONMKyeMBIX MAaTepHalloB, KIIIOUEBBIE CIIOBAa, MH(popManus o0 aBTOpax, CIHCKU
JUTEpaTypbl OyIyT HAaXOAWUThCI B CBOOOAHOM JAOCTyIle Ha caiiTeé COOTBETCTBYIOIIETO >KypHajla M Ha caiite
Poccuiickoii HayuHOH 3nekTpoHHON Onbnuorekn — PYHObB (Poccuiickuiit nHIEKC HAYYHOTO TUTHPOBAHUSA).

IToMuMO cTaThy aBTOPHI TOJKHBI MPEACTABUTH 3aKIIOUEHHE O BO3SMOXKHOCTH OTKPBITOTO ONMYONHNKOBaHM S
CTaThH.

TPEBOBAHMSA K COAEP)KAHUIO HAYUYHOM CTATbH

Hayunas craThs, mpegocTaBiasieMas B )KypHaJIbI, JODKHA HMETh CIICIYIOIIHE 003aTeIbHbIE JJICMCHTHI:

— TIOCTaHOBKA MPOOJIEMbI WM 3aJ[a4du B OOIIEM BHUJIC;

— aHaJW3 JOCTWXKECHUH W ITyONUKAIMi, B KOTOPBHIX IpEAsiaraercs pelleHHue AaHHON MpoOIeMbl MU
3a7a49u, Ha KOTOPbIE OMMPACTCS aBTOP, BBIJACICHUE HAYYHOW HOBU3HBI,

— HCCJIeH0BaTeNbCKas YacTh;

— 000CHOBaHHE MOJYYEHHBIX PE3yJIbTaTOB;

— BBIBOJBI 110 JaHHOMY HUCCJICJOBAHHIO U ICPCIICKTUBBI HaﬂbHeﬁHjeFO Pa3BUTHUA JaHHOI'O HAIIPaBJICHUA

— Oubnuorpadus.

Bce ctaTbu mpoxoasiT NpoBepKy Ha aHTUNIJIaruaT (Antiplagiat.ru). MUHUMAJIBHO T0MYCTHMBII
YPOBEHb OPUTHHAJBHOCTH CTaTbU cocTaBJisieT 70%. CtaTbu ¢ 6oJiee HU3KUM YPOBHEM OTHPABJISIOTCS
aBTOpaM Ha J10padoTKy.

TPEBOBAHMS K O®OPMJIEHUIO HAYYHOM CTATBU

Cratbst moywkHa ObITh HaOpana mpudTom Times New Roman, pasmep 12 pt ¢ oguHapHBIM HHTEPBAJIOM,
TEKCT BBIPABHUBACTCS 10 IMUpUHE; ab3aiHblid oTctym — 1,25 cM, ipaBoe mojiie — 2 ¢M, JIeBoe Tojie — 2 CM, TIOJIs
BHH3Y U BBEPXY — 2 CM.

O0s13aTe/IbHbIE 3J1eMEeHThI.

- VIK

— 3aryiaBHe (Ha pyCCKOM M aHIJIMIICKOM SI3bIKAX)

— AaHHOTaNus (Ha PyCCKOM M AHTJIMICKOM SI3BIKAX)

— KJII0YeBbIe CJ10BA (HA PYCCKOM U AHIJIHICKOM SI3BIKAX)

— CIHMCOK JIMTEPATYpPhl, HA KOTOPYIO aBTOP CCHUIACTCS B TEKCTE CTAThH.

TABJIMLBI, PUCYHKU, DOPMVJIbI

Bce Tabnuipl, pUCYHKH M OCHOBHBIE (DOPMYJbI, MPHUBEACHHBIE B TEKCTE€ CTATbU, JODKHBI OBITH
[IPOHYMEPOBAHBI.

®opmyanbl ciaenyer HabupaTh B pemakTope dopmyn Microsoft Equation 3.0 ¢ pasmepaMu: OOBIYHBIN
mpudT — 12 pt, kpynaeni naaekc — 10 pt, Menkuit uagekc — 8 pt. @opmMyJibl, BHeAPEHHbIE KAK H300pakeHHe,
He gomyckawrcesi! Pycckue u rpedeckne OYKBBI, a Takke OOO3HAUCHHS TPUTOHOMETPUYECKHX (YHKIUI
HAOMPAIOTCS TIPSIMBIM HIPU(TOM, JTATHHCKHE OYKBBI — KYPCUBOM.

PucyHKM U Jpyrue WUTIOCTpalUu (YepTexu, rpaduKH, CXEMbI, JUarpamMMmbl, (OTOCHHUMKH) CIEIyeTr
pacronaraTb HEIOCPEACTBEHHO MOCIE TEKCTa, B KOTOPOM OHH YIIOMHHAIOTCS BIIEPBbIE. PUCYHKH, YHCIIO KOTOPBIX
JOJDKHO OBITh JIOTMYECKH OIpAaBJAHHBIM, HPEJCTABISIOTCS B BHUJAE OTACNbHBIX (aiiioB B (opmare *.eps
(Encapsulated PostScript) wau TIF pasmepom re menee 300 dpi.

CBEJIEHHS Ob ABTOPAX
B konne crateu npuBonsatcs HaOpanHbele 10 pt cBemeHus 00 aBTOpax B TakoOM IOCIENOBATEbHOCTH:
bamunms, UMs, OT4eCTBO (TIONYXHPHBIH MPUQT); YUIPESKICHHE WM OpraHU3aIlMs, Y4eHas CTCIeHb, yIEHOE
3BaHUE, JOJDKHOCTB, aJIpec, TeNe(OH, IEKTPOHHAS 1MouTa (OOBIYHBIN mpUPT).
daMUIUM ABTOPOB MeYaTalTcA B AJI()aBUTHOM MOPs/AKe, HE3AaBUCUMO OT BKJ1aJa B padoTy.
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